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Chronic respiratory diseases (CRDs) are major causes of mortality and morbidity worldwide
with a substantial burden of the disease being borne by the low and middle income countries
(LMICs). Interventions to change health behaviour which aim to improve the quality of life
and reduce disease burden due to CRD require knowledge of the problem and factors influ-
encing such behaviour. Our study sought to appreciate the lived experiences of people with
CRD, their understanding of the disease and its risk factors, and usual practice of health
behaviour in a rural low-literate community in southern India.
Methods
Qualitative data were collected between September and December 2018 through eight
focus group discussions (FGDs), five in-depth interviews and four key-informant interviews
from patients and community members. Community engagement was undertaken prior to
the study and all interviews and discussions were recorded with permission. Inductive cod-
ing was used to thematically analyse the results.
Results
Major themes included understanding of chronic lung disease, health behaviours, lived
experiences with the disease and social norms, attitudes and other factors influencing
health behaviour.
Discussion
Poor understanding of CRDs and their risk factors affect health seeking behaviour and/or
health practices. Stigma associated with the disease and related health behaviours (e.g.
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inhaler use) creates emotional challenges and mental health problems, besides influencing
health behaviour. However barriers can be circumvented by increasing community aware-
ness; communication and connection with the community through community based health
care providers can turn challenges into opportunities for better health care.
Introduction
Chronic respiratory diseases (CRD) constitute a major and escalating challenge to public
health in low-and middle-income countries (LMICs) because of their high prevalence and
severity—and limited awareness of the risk factors and treatment options in the population,
especially in the rural, low-health-literate communities [1–3]. Around 90% of the deaths from
chronic obstructive pulmonary disease (COPD) occur in LMICs [4, 5]. COPD was the second
most common cause of mortality and morbidity [in terms of disability adjusted life years
(DALYs) lost] in India in 2016 [6]. COPD and asthma were responsible for 75�6% and 20�0%
of the chronic respiratory disease DALYs, respectively, in India in 2016 [7].
Engaging with communities and health systems in CRD management is critical to improve
quality of life of people affected. To that end, evidence-based control measures like smoking
prevention, avoidance of exposure to biomass fuels, reduction in exposure to environmental
allergens and better access to standardised protocol based management are recommended [1,
8–10]. It is challenging for health systems to adapt to meet the chronic long-term care needs of
their populations related to CRDs while continuing to provide curative care services for acute
diseases. With limited clinical and workforce resources, identifying the most effective inter-
ventions to reduce the risks, drivers, causes and impact of CRD, is important. We undertook a
study on behavioural change using an educational intervention based on the Theory of
Planned Behaviour (TPB), and explored the feasibility of front-line health care worker driven
community education, screening, referral and treatment, with community follow-up [11]—an
approach suitable for low-resource settings.
As a prelude to developing a more structured and systematic intervention study, it was nec-
essary to understand the social, financial and cultural context of our participants and their liv-
ing environment; in particular their lived experiences and attitudes toward CRD along with
perceptions of caregivers and community perspectives about the disease. This was necessary
for the development and implementation of an intervention which could address the gaps in
beneficiary-provider cycle and make it effective in changing health behaviour. Therefore, we
undertook a qualitative study to gain insights into individual and community perceptions,
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The objectives of our qualitative study were guided by the theory of planned behaviour
(TPB), wherein we wanted to know about the attitudes, social norms, perceptions and barriers
to health behaviour among the patients of CRD and in the community. Our topic guide was
constructed keeping these objectives in mind and elicitation of the lived experiences from the
patients of CRD was a part of such inquiry. Guided by TPB, we had conducted interviews
among caregivers and the key-informants to obtain information about societal barriers, per-
ceptions of community about CRD and their opinions on related health behaviour. The narra-
tives from the patients, caregivers and the key community members thus obtained were
interpreted by thematic analysis framework to arrive at the results.
Setting and study design
Our CRD patients were from a rural community development block (administrative unit)
with a population of 128,000; they had low literacy levels and were from lower socio-economic
classes. They utilised health care services provided by the Rural Unit for Health and Social
Affairs (RUHSA), a secondary level hospital of Christian Medical College, Vellore located in
the block, through its 18 outreach clinics (in 18 clusters) in the community providing primary
care. This study was conducted from September to December 2018. The qualitative survey
guide was developed from the five constructs of the theory of planned behaviour that included
CRD related behaviour, behavioural intention, attitude, subjective norm and perceived beha-
vioural control. We hypothesised that the five components of the TPB would better predict
CRD-related behaviour.
This study used qualitative research methods to collect information. A total of eight focus
group discussions (FGDs), involving 51 participants, five in-depth interviews (IDIs) and four
key informant interviews (KIIs) were conducted–sufficient, through our pilot-testing, to
achieve data saturation. FGDs were conducted among the patients with CRDs, IDIs with the
care-givers and KIIs were with key community members.
Community engagement, focus group discussions and the interviews
Prior to organising the focus group discussions and the interviews, community engagement
was initiated with key community members including panchayat (local government) leaders,
teachers, village leaders and self-help group members (small self-reliant, financially indepen-
dent local women groups involved in income generation and community influencers) to
apprise them about the CRD program and share their views and opinions towards it. It helped
us in strengthening the relationship with the community and carrying out the study.
Participant selection: For the focus groups, initially, a sampling frame of all individuals with
a diagnosis of CRD was developed from out-patient department registers of the secondary hos-
pital and electronic database of outreach care services. Sampling techniques were refined
through discussions with the health care workers, and patients were added based on their
knowledge of patients living with CRD. Study participants were chosen purposively to repre-
sent the diversity within the study population in terms of age, gender and type of CRD. The
inclusion criteria were adults above 18 years, both men and women who’d been diagnosed
with CRD (including asthma, COPD or bronchiectasis) and resided permanently within the
study region. The health care workers made home-visits to inform the potential participants
about the study and to arrange a time and date for discussions. FGDs were conducted sepa-
rately for men and women, stratified by age (<50 or� 50 years) for homogeneity in group
composition. Work environments and cultural practices of males were different from females,
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whereas the attitude and perceived control over a behaviour varied more by age, which made
it pertinent to divide them into such groups. Written informed consent was obtained from the
participants after they went through the information sheet with details of the study, in vernac-
ular language.
Development of FGD guides: FGD guides were prepared based on themes resonating with
the constructs of TPB; there were suitable prompts for symptoms of disease, risk factors and
health behaviours, attitudes, social norms, the influence of peers, family members and the
community and their belief in themselves and dependence on others for performing the
behaviour. All these guides were prepared in English, translated to local vernacular language
(Tamil) and back translated to English to retain its context and the meaning. It was piloted in a
non-study village and the guides were refined for the definitive study.
A social scientist in our research team conducted the FGDs in the local language—assisted
by an observer who took notes and captured interactions within and between participants and
the moderator. Focus group discussions were conducted with the eight groups of patients in
their respective villages at a place ensuring confidentiality. The focus groups with homogenous
composition in terms of age, disease and gender and belonging to the same village helped the
participants to volunteer opinions and attitudes about their disease experiences and provided
us with enriching information about CRD perception and health behaviour.
The in-depth interviews (IDIs) explored the experiences of the caregivers and their views
on caring and living with the patient with a CRD. The key informant interviews (KIIs) gath-
ered community perceptions and opinions about CRD. The key informants had specific
knowledge about and influence in the community. They were either local leaders or adminis-
trators in the community and comprised of block (administrative unit of local government)
development officer, panchayat member, block medical officer and head of high school. They
were chosen based on their experience and knowledge of the community and/or the health
problem. The social scientist steered the IDIs whereas the key informant interviews were
undertaken by the principal investigator (PI), a clinician with experience in CRDs. IDIs were
conducted at home and KII at the workplace of participants.
All interactions were face-to-face. An audio-recorder was used to record the FGDs and the
interviews. The length of the FGDs was 60–90 minutes while most of the interviews were
about 30–45 minutes in duration.
Analysis of qualitative data
The FGDs and interviews were transcribed in verbatim and translated into English. Analysis
was conducted using a thematic analysis framework. An inductive coding frame was devel-
oped collaboratively between the investigators to allow the themes to emerge from the content
of the raw data. This was done by reading the transcripts and also listening to audio. BP, RI
and HR read through the transcripts to become familiar with the data. In doing so we were
cognisant of our own perspectives on the problem, and while we are a multi-disciplinary
group, our natural inclination was to impose a biomedical framework on the data. Being in a
position of interacting with such patients on a daily basis, experience of working in the com-
munity for many years and closely observing the community where they come from and
where this particular research was conducted, our inclination for biomedical terms was natural
and reflected in development of some of the themes, as in, causation, health behaviour and
treatment seeking. However we went about with an open mind to capture participants’ per-
spectives, experiences and emotions during the process of interviews and discussions. The pro-
cess of reading of the transcripts was an enriching experience of delving into the participants’
world and understanding their views. The interpretation was obtained by looking into the
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viewpoints of different stakeholders in their context. Nevertheless, the final result was an out-
come of an iterative process of reading and re-reading the transcripts and understanding it in
the context of participants’ environment and own knowledge.
Initially data from two FGDs, one KII and IDI each were coded separately by BP and HR
and quality checked by RI and DW. Data from the transcripts were charted into a matrix using
Microsoft excel, adjacent to appropriate codes; any emerging codes were also added to the
matrix. Subsequently themes and sub themes were developed by analysing the text and finding
commonalities and differences within and between the codes. Descriptive accounts of the data
were written by BP and RI based on the chart developed. As part of the analysis, similarities
and differences were explored between the different data collection methods and different
community members’ accounts. Such interrogation of the descriptive accounts was used to
generate an explanatory account of the data. The final document, with the themes and the nar-
ration, was read and approved by all the authors.
Results
The profile of the participants are illustrated in Tables 1 and 2.
Based on the thematic analysis, our results have been divided into three major areas
(themes) each encompassing sub themes. The first area evolving from the focus group discus-
sions and the interviews with the key informants and care-givers focusses on “understanding
of chronic lung disease and associated health behaviour”. It explores their perception of the
disease condition and the health behaviour in practice. The second area stemming from the
same data is based on participants’ ‘lived experiences with the disease’ and describes their
health experiences and social issues arising from the disease. The third theme ‘social norms,
Table 1. Focus group discussion participant characteristics.
Group composition No. of participants)
Village 1 FGD 1 (Females<50 years) 7
Village 2 FGD 2 (Males�50 years) 7
Village 5 FGD 3 (Females<50 years) 6
Village 6 FGD 4 (Males�50 years) 6
Village 7 FGD 5 (Females�50 years) 6
Village 8 FGD 6 (Males<50 years) 7
Village 3 FGD 7 (Females�50 years) 6
Village 4 FGD 8 (Males<50 years) 6
https://doi.org/10.1371/journal.pone.0254534.t001
Table 2. Participant characteristics of In-depth interviews and key informant interviews.
In-depth interviews (IDI) Caregiver gender and age Gender & Age (Relationship to the patient)
IDI-1 Male, 59 years (Husband)
IDI-2 Male, 56 years (Husband)
IDI-3 Male, 39 years (Son)
IDI-4 Female, 31 years (Daughter)
IDI-5 Female, 62 years (Wife)
Key informant interviews (KII) Gender, Age (Position)
KII-1 Male, 50 years (Block Development Officer)
KII-2 Male, 40 years (Block Medical Officer)
KII-3 Male, 45 years (Panchayat (local government) member)
KII-4 Female, 60 years (School Principal)
https://doi.org/10.1371/journal.pone.0254534.t002
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attitude and other factors influencing health behaviour’ provides insights into why people do
what they do, influenced by societal norms, and how these behaviours can be modulated to
improve their health.
Understanding of chronic lung disease and associated health behaviour
Perception about their disease condition and their causation. Participants generally
understood their disease to involve difficulty in breathing or a feeling of breathlessness. They
appreciated it was long term in duration and something that was difficult to manage. They
described various terms like breathing difficulty/breathlessness (muchi kastam–in local lan-
guage), or shortness of breath (moochu prachnay/wheezing) and asthma to describe their con-
dition and also knew it stayed for long periods affecting their daily life:
‘I have this wheezing (moochu prachnay) for 10 years’ (FGD4, R4); ‘From childhood days [I
am] suffering from wheezing problem (moochu kahstam).’ (FGD8, R3)
One participant mentioned that lungs were affected by the disease, as she had been told by
a doctor. They knew that their disease was made worse by seasonal factors, exertion, dust, cold
weather, and by smoking; they considered these to be causes of their disease. Some participants
stated that sharing food with asthma patients led to asthma. Though participants commonly
used biomass fuels for cooking, they did not realise that the smoke produced by its use was a
potential risk factor and was associated with their respiratory condition.
‘Doctor said [I have] asthma and it will affect my lungs.’ (R3, FGD 5) ‘Due to dust (tuci),
rainy season (malai kalam), if it’s heavy rainfall disease will become severe. . .’ (R1, FGD1);
‘For me, sambirani smoke [is the] cause for this problem’. (R3; FGD8); ‘I got it from my
mother-in-law because she gave the food, after eating with her from the same plate and also
what she left in the plate. . .So I got asthma from her’. (R5; FGD5)
‘No [do not get the disease by cooking with firewood]. In olden days we used to cook in fire-
wood only.’ (R1, FGD 3);
The key community members opined that people described their disease in terms of their
symptoms–but that general awareness levels about CRDs were low in the community.
‘If we ask the people in the society, they will tell what problem they have, the symptoms like
breathing difficulty (muchi kastam) but they do not know the name of the disease.’(KI-3)
‘Awareness level is very low, they don’t know. Parents who are coming for parents meeting
will know because we are conducting some awareness program. All the people in the society
may not aware of that [CRDs].’(KI-4)
Treatment seeking for chronic respiratory disease. The local community commonly
relied on western medicines (Allopathy) for treatment; however some of them used traditional
forms of medicine (Ayurveda, Siddha) and local treatments with a belief that their disease
could be cured.
‘[Go for] only allopathy’. (R1, FGD2); “No, not going for other treatment, we all following
only allopathy.’ (R6, FGD5); ‘Yes, I went to Siddha and Ayurveda, but I do not want that
now, I like to continue Allopathy medicine only.’ (R1, FGD3)
PLOS ONE Inputs from a qualitative study for intervention development
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Patients sought treatment from a range of health care facilities and services including
RUHSA hospital, government hospitals, local clinics and medical stores (pharmacies are
known as medical stores in this region where medicines are stored and distributed with or
without prescription). However it was a common practice to initially go to medical stores to
get medicines for relief of symptoms. Regularity of treatment was based on how severe they
perceived their symptoms to be, patients obtained medicines only at the time of the symptoms
or seasonally; typically the local medical stores were first line of seeking treatment before they
engaged with mainstream healthcare services (providing western medicine or allopathy). The
key-informant interviews substantiated the above treatment seeking behaviour of the patients.
‘Visit RUHSA and government hospital.’ (R3, FGD2); ‘Not using medicine regularly, only at
winter season.’ (R5, FGD1); ‘No, not taking [treatment] continuously; whenever I had cough
and cold I will buy medicine in the medical shop and use it. I will not go to hospital.’ (R6,
FGD5)
‘Patients are not going to the hospital at their initial stage of the disease; after getting severe
they go to hospital; At the beginning they will go to local doctors, it became severe they will
visit RUHSA; . . .(go to) medical shops or local doctors in the beginning.’(KI 3)
Health behaviour related to chronic respiratory disease. Male participants spoke openly
about their smoking habits and appreciated that smoking was the possible reason for their dis-
ease. Both male and female respondents spoke about using biomass fuels (wood, crop residue,
animal dung) for cooking their food as a common practice. They cited the higher price of gas
cylinders and easy availability of biomass fuels as reasons for doing so. Cooking gas, though
available, was used infrequently.
‘Smoking causes the disease. . .smoking for more than five years; using firewood at home-
. . .don’t have gas facility.’ (R2, FGD 2); ‘[using firewood] because cost of cylinder is increased’
[Rs 1000 per cylinder;, 1$~ Rs73] (R1, FGD 5); ‘While going for coolie work, we will collect
firewood. It’s free of cost, so we are using it.’ (R2, FGD 6)
Participants described medications (marunthu–local language) used for treatment; tablets
were often used (mattirai–local language) and injections (uci- local language) while nebulisa-
tion (aavi–local language) was only used when they went to hospital for increased breathless-
ness. Use of inhaler (puff/pump–local language) was infrequent, used only by a few and
typically used for quick relief of symptoms.
‘[I take] tablets (mattirai) provided by government hospital [for my breathing difficulty].’ (R2,
FGD 2); ‘[I take] tablet (mattirai) and injection (uci) [for my respiratory problem].’ (R2, FGD
4)
‘Using inhaler (puff) is good, it gives sudden relief to me.’ (R1, FGD2); ‘I‘m satisfied about
using puff, but only two minutes control.’ (R1, FGD8)
The interviews produced similar reports about inhaler use—its use was infrequent but
when used provided better symptom control.
‘Before treatment she found difficult to face the problem of wheezing. After treatment [with
inhaler] she feels better in handling the issue.’ (IDI 2)
PLOS ONE Inputs from a qualitative study for intervention development
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The participants of the FGDs were not aware of any breathing exercises that should be done
for their respiratory condition; neither did they appreciate that exercises are helpful and pro-
vide better symptom control. They explained that they were not informed about breathing
exercises by health providers.
‘Not doing exercise, only taking medicine.’ (R1, FGD 1); ‘Nobody is doing exercise. . ..nobody
taught us exercise.’ (R3, FGD3);
Lived experiences with the disease
Health related experiences from CRD. Health experiences arising from CRD were typi-
cally reported by the participants as physically disabling and leading to the most ‘difficult
moments’ of their lives; at times they felt helpless as they were unable to work, unable to sleep
and even breathe normally. This was reiterated by the interviews from the caregivers of the
CRD patients.
‘I cannot work hard. Even for doing small and simple work I have to sit and take rest a while
then only I can work.’ (R5, FGD 6); ‘[I have] chest pain while walking, felt difficulty in breath-
ing; nobody should have this disease, when I had breathlessness it was very difficult for me. . .
(started crying).’ (R4, FGD 1)
‘. . . she finds difficulty in breathing. . . doctor will give nebulisation (aavi) to the patient and
will prescribe medicine. Then we will bring the patient to home and give medicines with hot
water. . .If she eats something cold she will have severe breathing problems. So we provide her
chapati, ginger tea. . .; During winter and rainy seasons, I won’t allow her to work out of the
house because during winter she will suffer a lot.’ (IDI 4)
Social interactions and experiences due to the disease. Participants’ experiences in their
community due to their disease were often very uncomfortable, distressing and emotionally
challenging. Because of their disease, they felt sad and depressed, they were often ill-treated
and ‘looked down upon’—and they felt powerless to do anything about it. So distressing was
the experience of living with the disease that participants often broke down while reporting it.
‘. . .because he (doctor) revealed that I have asthma. I was shocked, didn’t expect from
him. . .As soon as I heard about my illness I felt unhappy and depressed. (R4, FGD 5)
‘If I cook food, my relations and neighbours will hesitate to eat and if I give water they will not
drink; those situations affect me very much; I looked after. . . cared my husband’s elder broth-
er’s daughter. . . (pauses and starts speaking with a heavy voice). As soon as they came to
know [about] my respiratory disease he will not allow her daughter to my house and stop talk-
ing to me. (while saying this she started crying).’ (R2, FGD 1)
Taking care of a patient with CRD was also challenging, both physically and mentally; the
caregivers typically shared the emotions along with the patient.
‘If she is in treatment she will be ok. If she had relapse she will again get into wheezing prob-
lem. If she gets clear with her disease, I’m happy because she will take care of the family mem-
bers and also all the family issues’ and affairs, my responsibility will be reduced; If she is
psychologically good and happy I feel relaxed; I felt afraid, very bad and afraid whenever she
had wheezing problem.’ (IDI 1)
PLOS ONE Inputs from a qualitative study for intervention development
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Social norms, attitude and other factors influencing health behaviour
Family and community influence on health behaviour. Family played an important role
in the life of each individual and most of the participants reported that their family would help
them to get treatment, provide financial support and encourage them to take nutritious food
and use inhalers. Social and psychological support of the patients by family members was also
evident in the in-depth interviews with the caregivers.
‘Family members encourage and take care,’ ‘[I am] taken to hospital [by family mem-
bers].’(R6, FGD1) My wife advised me to eat all the fruits and vegetables, [she said] don’t
ignore anything, nothing will happen to you.’ (R2, FGD 4)
‘. . .he is depending on me much. If he has wheezing, he is unable to talk and I will assist him
and help him to inhale puff(inhaler); Mentally I’ll give full support to him not to became
tensed. If sometime somebody will speak something which creates tension to him I’ll face the
situation, not allow him to interfere,. . . We always give importance for the patient’s peaceful-
ness.’ (IDI 5)
Participants typically did not want to use inhalers in public and tried to hide their disease
from neighbours/friends as they felt they would be stigmatised and ridiculed; they would pre-
fer, rather, to keep their disease and medication use hidden from their communities or not
take medications at all.
‘Don’t know what the neighbours think. . .will use in my house, they might not know my prob-
lems. If I go for any function that time I will face difficulty.’ (R1, FGD 1) ‘I’m using inhaler
(puff) because I’m using inside my house, I will not bring outside.’ (R2, FGD 1)
‘Not interested to reveal their problems in front of the others because of stigma. They will find
difficult to share with others.’ (KI 4, Head Government Girls High School))
‘Many know the respiratory problem but they are not ready to use puff (openly). . . that means
in public.’ (KI 3, Panchayat member)
Patient’s attitude towards disease and health behaviour. Participants expressed their
desire to ‘get better of the disease’; they felt it was difficult and distressing to live with the dis-
ease. They expressed a desire to lead a healthy, independent life where and can take care of
their family.
‘[I] want to be cured [of this disease].’ (R1, FGD 2); ‘[I want] to take care of my health and to
take care of my family members.’ (R3, FGD 4)
Those who were using inhalers felt that using them was beneficial for them. The positive
attitude towards inhalers was also often echoed by caregivers of CRD patients on inhalers:
‘It is useful. . .feeling very good [after using inhaler]’. (R2, FGD5)
‘To get permanent solution, she is using inhaler (puff);. . .to keep herself healthy.’ (IDI 3)
Other societal influences. There were some barriers to positive health behaviours–relat-
ing to money and time, or social and health system limitations:
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‘Both time and money is a major factor. Sometimes there is nobody to accompany to go to the
hospital.’ (R5, FGD 7) ‘Yes [I use puff], but not using now because, I don’t have sufficient
money to buy inhaler [puff].’ (R1, FGD 6)
‘If she needs to attend funeral ceremony (few important unavoidable occasions) cannot con-
tinue treatment at that time, do not want others to know about it.’ (IDI 4)
‘They are not following due to family problem, some people have job problem. Some people
are smokers, drinkers, we cannot believe and cannot expect they take treatment regularly;
They need good treatment, in government side there is no supply of inhalers: . . .need to get
permission from higher officials. . .’ (KI 2, BMO)
Key informants highlighted positive government initiatives, such as giving gas cylinders at
subsidised rates, people getting financial support through work and discouraging open burn-
ing of waste:
‘Government has given gas connection; They are earning 200 to 300 rupees per day (through
100 days’ work under MGNREGA) and they can buy gas (at subsidised rates). . .They (waste
collectors) will collect the waste things at home in the morning at 7.O clock. . .every day. . .
instead of burning should be given to them; They collect and segregate at one particular place
and put in the separate pit.’ (KI 1, BDO)
Subsidised treatment, establishing local community clinics, starting a separate respiratory
care unit for CRD patients, and providing psychological support were some suggestions by the
participants to improve lives and health behaviour.
‘if I get concession in treatment and investigation that will nice.’ (R2, FGD1) ‘free medicines
and organise medical camp once in a month at the panchayat (local community)’. (R1, FGD
8). . .(others nod their head in agreement)
‘To give separate care and start unit for respiratory problem.’ (KI 3, Panchayat Leader)
‘. . .so, the wheezing problem is very serious disease, so you should arrange counsellors for
counselling the patient for regular treatment and follow up.’ (IDI 1)
Discussion
Principal findings, and strengths and limitations of the study
Principal findings. CRD patients in this study had gaps in understanding of CRD causa-
tion, risk factors and long-term implications. This is likely to have contributed to continued
health behaviours including use of biomass fuels, delayed treatment-seeking, irregular and
infrequent use of inhalers. Other factors, such as financial constraints limiting gas use in cook-
ing and lack of communication regarding breathing exercises from health providers were
unrelated to awareness or understanding–respondents’ circumstances dictated health behav-
iour choices. Social norms and cultural barriers to using inhalers in public, disclosure of their
disease, and use of traditional remedies further restricted desired health behaviours. Their
experience of health-related issues with the disease, stigma and social exclusion led to psycho-
logical disturbance and depression, while negatively influencing their health behaviour. Never-
theless, they typically had family support and a positive attitude towards their health.
Strengths and limitations of the study. The strengths of the study were the richness and
validity of the data, enabled by our triangulation [12] of findings achieved by using different
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methods of data collection, coding and quality checks by the team and obtaining information
from different groups of participants. Providing a rich account of data and its confirmability
also added to its quality. Both the gender and age groups were adequately represented to obtain
a diverse sample of people to describe their experiences. The sampling in the FGDs involving
community members without disease could have provided a richer narrative of community
perspective of the CRD in addition to the information obtained from KIIs. Interviews with dif-
ferent levels of health care providers could have provided more information about health sys-
tem barriers, which in our study was limited to only one health provider. There may have been
some social desirability bias [13] operating during the FGDs and KIIs, due to the typically long
periods of health service in the community and good rapport thereof, but it would be limited
to specific questions and individuals. The discussions and the interviews were led by a social
scientist with experience in qualitative research and interpretation included discussions with
the multidisciplinary team.
Interpretation in the light of published literature
This paper highlights poor awareness about CRD among rural low literate population and
their associated health behaviours–placed in the context of their social-cultural milieu, the
health and social consequences of the disease and the barriers and facilitators to health
behaviour.
For a population to adopt health behaviours which prevent chronic disease and ensure ade-
quate management, it is essential to have a understanding of the disease, its associated risk fac-
tors and treatment options and awareness of the benefits and outcomes of their health
behaviours. Healthy behaviours are feasible–financial, social or cultural constraints may limit
choice. CRD awareness levels in this rural community were limited to symptoms, duration,
seasonality and available treatments for exacerbations of symptoms (whether or not they
worked). There was poor understanding of the condition, causes and risk factors for the dis-
ease with prevailing misconceptions—like spread of the disease from one person to another
through food or contact. Respondents were typically unaware that their disease was not cur-
able, and didn’t appreciate it could be well controlled by regular medications, especially unin-
terrupted use of inhalers for maximum benefits.
Our findings resonate with those from similar studies; a qualitative study on patients’ expe-
riences of living with chronic respiratory disease in Uganda found low awareness levels and
lack of knowledge about the condition with an unfulfilled expectation of being cured and mis-
understandings among the family members and community [14]. Description of symptoms
without knowledge of the disease condition has been reported in a study from Malawi [15].
This is in contrast to findings from the high income countries where patients typically have a
good understanding of their disease, its severity, the system involved and the prognosis [16,
17]. Low awareness levels and understanding of the disease affect health seeking behaviour
and/or health practices; this is often emphasised by theoretical models such as the Hierarchy
of Effects Model (HOEM) which proposes that ‘proximal’ variables like awareness are causally
linked to ‘distal’ variables like behaviour change through a series of intermediate measures,
including social norms, attitudes and intentions [18, 19]. Similarly psychological theory-based
models like the Health Belief Model (HBM) and the Integrated Behaviour Model (IBM) which
incorporates the Theory of Planned Behaviour (TPB) also emphasise knowledge as a key deter-
minant of health behaviour change [20].
The CRD related health behaviours we observed in our study participants were an outcome
of a combination of factors–limited knowledge about the disease and its long term implica-
tions, prevailing social norms and cultural practices, financial and health system constraints,
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stigma associated with the disease and its psychological impact and disease-related social mar-
ginalisation. Biomass fuel was commonly used for cooking in the rural community; biomass
fuel being one of the known indoor air pollutants [21, 22] and a common risk factor for CRD
in LMIC settings [1, 22]. It was quite surprising to find that most of the participants were
unaware of it as a risk factor for their disease and were happy to continue using it, even arguing
in its favour as a long followed cultural practice. Nevertheless, some respondents highlighted
cost as a reason to continue with these cooking methods–in poor settings, awareness of risk
factors is often insufficient to avoid them. Other studies in LMIC settings have demonstrated
limited awareness of the relation between smoke and respiratory health, contributing to exten-
sive exposure to mostly biomass-related smoke [23].
We observed the common practice of attending nearby medical stores or get some local
treatment for temporary relief of symptoms without consulting a doctor or going to a hospital
practising western medicine. Participants also followed home remedies like avoiding certain
types of food, and often sought the help of traditional systems of medicine, initially, with a
belief of cure from the disease altogether. The delay in accessing care from mainstream health-
care services can result in disease progression, poor quality of life and additional economic
burden on the family and the health system [24, 25]. Improving health literacy and under-
standing of the disease can lead to early health seeking from mainstream health care system
[15]. Also the role of health care providers (HCPs) in communicating with patients about diag-
nosis, treatment and the course of the disease is extremely important [26–28].
The use of inhalers among the CRD patients was infrequent and irregular. Social norms
influenced a person’s intention and perceived control to perform the behaviour–for example,
although people knew inhalers provided quick relief of symptoms, they were reluctant to use
them in public as they felt their communities did not approve of such behaviour which would
result in social marginalisation. Previous studies have reported that patients with asthma felt
embarrassed while using inhalers in public [29]. Family and community norms reflect the
social and environmental context within which an individual’s behaviour takes place, as
described by the Social Ecological Model by McLeroy et al., 1988 [19, 30]. Individual health
behaviours are influenced by perceived approval, or disapproval, of the behaviour by signifi-
cant others (family or community), known as societal norms as per Theory of Planned Behav-
iour [20]. People who have good family support and are encouraged to perform the behaviour
are more likely to do it—as explained by Ajzen’s Theory of Planned Behaviour [31]. Also the
accessibility and availability of modern health systems and medical devices (coupled with their
affordability) are other factors which can act as deterrent to appropriate health behaviour.
Study participants emphasised the lack of availability of inhalers at government health centres
—and they sometimes could not afford to buy them from pharmacies.
One of the surprising findings of our study was the limited knowledge or practice of breath-
ing exercises by the participants, mainly due to limited information provided to them by heath
care providers. Breathing exercises include different breathing techniques (e.g. pursed lip
breathing) which can improve functional exercise capacity, ventilation and physical compo-
nent of quality of life [32, 33]. Exercise is one of the vital components of pulmonary rehabilita-
tion, presently considered to be the most accepted method of non-pharmacological treatment
for improving the quality of life and functional capacity in patients with COPD and other
CRDs [34, 35]. Therefore investing in pulmonary rehabilitation and breathing exercises, may
help improve the quality of life of patients with CRDs. Also, better communication by health
providers to patients about the breathing exercises and their benefits can prove invaluable in
promoting such health behaviour.
The lived experiences reported by the participants suggested that CRD not only affected
them physically but also caused psychological distress. It was not just another disease–it caused
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social seclusion and stigma in the community and led to depression. This disrupted their lives
and their health behaviour. Such types of lived experiences were also reported by other studies
among CRD patients, be it in the LMICs [15, 17, 30, 36–38] or in the developed world [39–42].
These experiences contributed to personal barriers to seeking treatment and adherence to
treatment and hence overall physical and mental health outcomes [43, 44].
The positive elements which could be pivotal in changing health behaviour among these
CRD patients were family support and the positive attitude of the patients towards regaining
health. Family plays a big role in providing support–physically, economically and psychologi-
cally and therefore can be utilised to modulate patient’s health behaviour. However, changes in
individual knowledge, awareness and attitudes would need to be accompanied by structural
changes, for example–gas connections by the government at a subsidised rates that could
reduce dependence on biomass fuel. Self-assured individuals using inhalers could act as cata-
lyst of change to motivate others. Suggestions coming from the participants showed the impor-
tance was community engagement–solutions being grounded in the community where they
lived with the problem. Implementing them may strengthen the health system and act as posi-
tive influences to respiratory health behaviour.
Implications for policy and practice
A change at the policy level towards CRD focussing on investment to address financial barri-
ers, education and health awareness, as well as implementation and availability of inhalers for
use at primary care level can lead to significant change in perception of CRD in the community
and behavioural practices among patients. These are often considered as ‘upstream’ factors or
factors at the base of “the health impact pyramid” [45] which are difficult to achieve and
require political will and government policy. They are, nevertheless, most effective and ulti-
mately reach broader segments of society. Concerted efforts at the level of primary care prac-
tices and a better communication between patients and the HCPs can allay fears and
misconceptions towards the disease, provide precise health information and promote healthy
behaviour. Engaging the community with culturally acceptable and locally available media and
methods, improving their awareness and acceptance of CRD prevention and treatment
through educational interventions, building trust by improving interactions with the commu-
nity through community-based health providers can result in immediate impact and
outcomes.
This study helped us in identifying gaps wherein intervention could be useful, helping us in
its design and delivery. Our intervention included culturally acceptable and easy to understand
media and methods for improving awareness about CRD and related health behaviour. This
was not limited to patients alone but was for dissemination in the community and the caregiv-
ers to help reduce stigma and generate social support. Detailed information about health prac-
tices related to CRD was given to the patients by the health care providers to plug the gap of
limited or misinformation about behaviour practices; this was reinforced by training and dem-
onstrations of health practices (inhaler use and breathing exercises). Inhalers were made avail-
able to all participating in the intervention and the community was engaged throughout the
intervention period with appropriate health messages being delivered. Belief in themselves to
perform health behaviour, along with community support might contribute to better health
outcomes, thereby improving quality of life among the patients of CRD.
Conclusions
Our study confirms that CRD-related attitudes and behaviours are influenced by knowledge
and awareness–but also by a range of financial, social and other constraints. Even modest
PLOS ONE Inputs from a qualitative study for intervention development
PLOS ONE | https://doi.org/10.1371/journal.pone.0254534 July 15, 2021 13 / 17
improvements in CRD preventive and treatment practices could have a significant impact on
the quality of life of these patients. Health behaviours of CRD patients are rooted in their cul-
tural practices and prevailing social norms, and influenced by lack of awareness of the disease
and its long term consequences. Social marginalisation, stigma and psychological effects of the
disease further impact their health behaviour. In a low resource setting of a LMIC among a
rural low literate population, interplay of all the above factors modulate health behaviour.
Therefore interventions are required at multiple levels to change behavioural practices related
to CRD. At the individual (patient) level, raising awareness about the disease and making
them engage with the modern health care system; at the community level, changing percep-
tions towards CRD and destigmatising the disease; at the health system level, better communi-
cation with patients and community engagement through frontline health care workers; and,
finally at the policy level, there’s a need to address shortcomings in the beneficiary-provider
cycle–at present, strategies and investment aren’t acknowledging the complexity of this disease
and its behaviour and other determinants. There’s an urgent need to invest in strategies which
will reduce barriers to healthy CRD behaviours, and to develop a CRD-specific health policy
with evidence-based management protocols, supported by regular availability of and accessi-
bility to medical equipment and medications.
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